Abstract. The symmetric edge polytopes of odd cycles (del Pezzo polytopes) are known as smooth Fano polytopes. In this paper, we show that if the length of the cycle is 127, then the Ehrhart polynomial has a root whose real part is greater than the dimension. As a result, we have a smooth Fano polytope that is a counterexample to the two conjectures on the roots of Ehrhart polynomials.
Here, we first construct the reduced Gröbner basis G of I A d . Next, using G, we compute the Ehrhart polynomial and the h-vector of Conv(A d ). Finally, we study the roots of the Ehrhart polynomial when d is odd. We show that the Ehrhart polynomial of Conv(A 127 ) has a root whose real part is greater than dim(Conv(A 127 )). This is a counterexample to the conjectures given in [1, 5] . 
Gröbner bases of toric ideals
Theorem 1.1. The reduced Gröbner basis of I A d with respect to < consists of
if d is odd and
if d is even. The initial monomial of each binomial is the first monomial.
Proof. Let G be the set of all binomials above. It is easy to see that G ⊂ I A d and that the initial monomial of each binomial in G is the first monomial. Let in(G) = in < (g) | g ∈ G . Suppose that d is odd and that G is not a Gröbner basis of I A d . Then, there exists an irreducible binomial (0 =)
with the cardinality m, n, m ′ , and n, respectively. Since neither u nor v is divided by x i y i , we have I ∩ J = I ′ ∩ J ′ = ∅. In addition, since neither u nor v is divided by the initial monomials of binomials (2) and (3), it follows that m, n, m
Since g belongs to K[z, X], g belongs to the toric ideal I B , where B is the matrix consisting of the first d + 1 columns of A d . In addition, by virtue of m, n, m
Since f is a homogeneous binomial, this is a contradicition. Thus, G is a Gröbner basis of I A d . It is trivial that G is reduced. The case when d is even is analyzed by a similar argument. 
Ehrhart polynomials and roots
Proof. Since the variable z does not appear in the initial monomials of the binomials in Theorem 
Proof. By Lemma 2.1 and a well-known expression ( [7, p. 58] ), one can show the first equality and that h 
